Haemolysis and plasma alkaline phosphatase activity FIONA C BALLANTYNE, WILLIAM BORLAND, ROBERT C BIRRELL, and HELEN DAVIDSON From the Department of Pathological Biochemistry, Royal Infirmary, Glasgow G4 OSF, UK Grosset et al.1 recently reported that the addition of a haemolysate to plasma caused an apparent reduction in alkaline phosphatase (ALP) activity. We report results on a subject whose blood was haemolysed during collection.
Materials and methods

SUBJECT
The subject was a healthy man (age 26 years), who undertook a study consisting of 1 h power exercise followed by 1 h recovery. Eleven serial blood samples were collected into plain tubes during the 2 h period via an indwelling venous cannula inserted in a forearm vein. The blood was allowed to clot, the specimens centrifuged and sera separated. Six of the samples were obviously haemolysed and two were equivocal. This was attributed to the position of the cannula in the forearm. During exercise it was probably deformed by its proximity to the Correspondence: Dr Fiona C Ballantyne, Department of Pathological Biochemistry, Royal Infirmary, Glasgow G4 OSF, UK. antecubital fossa. ALP and haemoglobin were measured on all sera.
METHODS
Alkaline phosphatase was measured at 37°C on a Hitachi 737 (BCL Ltd, Lewes, UK) with reagent kits supplied by BCL. 4-Nitrophenyl phosphate (to mmoVL) was used as substrate, and diethanolamine (I mmollL, pH 9·8, containing MgCl z 0·5 mmollL) as buffer. Sample (4I1L) and buffer (330 11L) were mixed at time 12 s. Buffer-substrate (60 I1L) was added with mixing at 192 s. At 24 s intervals between 264 and 480 s the absorbance of the reaction mixture was measured at 415 nm and 660 nm. Each absorbance at 415 nm was corrected by subtracting the corresponding value at 660 nm (which corrects mainly for sample turbidity). The corrected absorbance values at 415 nm were then used to calculate the ALP activity. The within-batch coefficient of variation was <1%.
Haemoglobin was estimated by spectrophotometry. The absorbance of the serum was Haemolysis and plasma alkaline phosphatase activity 193 measured between S(M) nm and 7(M) nm. The concentration was calculated using specific absorbance coefficients at appropriate wavelengths and correction was made for turbidity. 2 The formula used was: serum haemoglobin (giL) = 1·ISAm,-I·02Ac,23-0·39IA7(KI where A is absorbance measured at each of 3 wavelengths (rnu).
Results
All samples which were visibly haemolysed had a lower ALP activity than the sera of normal appearance. As shown in the Fig. there was a significant inverse linear relationship between serum haemoglobin and ALP (r=O·S9. P«)'()Ol).
Discussion
In our experience I h of intense exercise does not significantlyaffect ALP. The suppression of ALP activity in this man can only be ascribed to haemolysis due to the difficulty in collecting the blood.
Grosset et al.I demonstrated the effects of haemolysis on ALP by adding haemolysates to plasma. Our data have the advantages that the subject's own haemoglobin was present and there were no possible exogenous sources of interference. We. therefore. provide independent confirmation that haemolysis reduces serum ALP activity when assayed by kinetic methods employing diethanolamine buffer and 4-nitrophenyl phosphate as substrate. It is possible to correct for interference due to haemolysis by measuring sample blanks at the same wavelengths as the tests. lOur results show that bichromatic blank correction as performed on the Hitachi 737 analyser does not compensate for haemolysis. We, therefore, recommend that ALP results should not be reported on haemolysed samples if assay conditions similar to ours are employed.
